ADP-ribosyltransferase from hen liver nuclei. Purification and characterization.
Chromatin-bound ADP-ribosyltransferase from adult hen liver nuclei was purified to a homogeneous state through salt extraction, gel filtration, hydroxyapatite, phenyl-Sepharose, Cm-cellulose, and DNA-Sepharose. The ADP-ribosyltransferase has a pH optimum at 9.0 and does not require DNA for reaction. The purified enzyme has a molecular weight of 27,500 +/- 500. Agmatine sulfate, arginine methyl ester, histones, and casein proved to be effective acceptors for the ADP-ribose molecule. Among histones, H3 was most active, followed by H2a, H4, and H2b, in that order, the lowest activity seen with H1. With all the acceptors tested, the rate of nicotinamide release was in excess of the ADP-ribosylation. However, changes in the ratio of nicotinamide release to ADP-ribosylation seemed to depend on concentrations of the acceptor used. ADP-ribose-whole histones X adducts formed by ADP-ribosyltransferase served as initiators for poly(ADP-ribose) synthesis when these adducts were incubated in the presence of NAD, DNA, Mg2+, and the purified poly(ADP-ribose) synthetase, in which poly(ADP-ribose) formation can occur.